ABSTRACT -The aim of this work was to evaluate viability and DNA ploidy of seed of Melanoxylon brauna submitted or not to fast drying, along soaking. The seeds were dried followed by germination and quantification of DNA ploidy pattern. There was a gradual decrease in germination percentage with increases in temperature and drying time. The DNA ploidy of embryonic axes that were not submitted to artificial drying indicated the existence of nuclei 2C, 4C and 8C. However, 95% of the tested embrios had 2C DNA ploidy . The seeds that were subjected to rapid drying also exhibited the presence of nuclei 2C, 4C and 8C and showed no significant differences ( p > 0.05 ) compared to seeds that have not passed through drying. It is conclude that the seeds of Melanoxylon brauna submitted to different drying times and temperatures show a gradual decrease in the percentage of germination; embryonic axes subject or not to drying seeds have 2C, 4C and 8C nuclei and drying does not affect the cell cycle of cells in the embryo of the seed.
Introduction
Melanoxylon brauna (brauna) belongs to the Fabaceae family and Caesalpinioideae subfamily, native in Brazil, is found mainly in the south of Bahia, São Paulo and Minas Gerais, in the Atlantic rain forest. The species reaches 15 to 25 m high, and its fruit is a dehiscent vegetable containing several seeds surrounded by a membranous structure, which makes possible its wind dispersal. Among the Brazilian woods, its is known as one of the toughest and incorruptible, being used in external works and hydraulic, for fence posts, poles, sleepers, bridges, building constructions and manufacturing of musical instruments. Currently, according to IBAMA Administrative Act 37/92, this specie is on the Official List of threatened species in the vulnerable category (IBAMA, 2013) .
The ex situ conservation, i.e., outside the natural range of the relevant species as in seed banks, is a viable alternative for the conservation of genetic resources of species (Brow and Hardner, 2000) . However, the lack of knowledge about the ideal conditions for drying and storage capacity for the native forest species has been an obstacle to the success of programs of germplasm banks over the long term, since not all seeds have the same behavior in regard to drying and storage (Davide et al., 2003; Jetton et al., 2008) .
It is therefore essential that we determine the proper temperature for drying, as well as the exposure time at temperature to avoid damage and consequent loss of seeds quality, regardless of the level of desiccation tolerance. As an example, we have the Euterpe edulis seeds whose vigor was impaired by partial drying, showing different behavior depending on the harvest season (Martins et al., 2009 ). The same behavior was observed with seeds of Jatropha curcas by Zonta et al. (2011) the vigor of which was reduced at 43 ºC. However, the drying of Passiflora edulis at temperature of 30, 35 and 40 ºC did not affect the quality of the seeds (Carlesso et al., 2008) .
The cell cycle, a process in which happens DNA synthesis and cell division has been indicated as a marker for the determination of possible changes in the seed physiological state during its development, maturation, drying and germination (Sliwinska, 2009 ). In the cell cycle, 2C nuclear DNA content in cells is found in the pre-synthesis (G 1 ) and 4C, in cells in which DNA replication has already happened (G 2 ). The constant C denotes the DNA content for haploid condition. Some researches indicate that cells in G 1 phase (2C) of cell cycle are more resistant to stress and have greater longevity than cells in the G 2 phase (4C) (Saracco et al., 1995) . However, the low water content during seed maturation could result in the nuclei accumulation in the G1 phase of cell cycle. The imbibition of the orthodox seed germination reactivate the mitotic cycle (Kozeko and Troyan, 2000) .
In order to contribute to the knowledge about this specie, it was aimed to evaluate the viability and the DNA ploidy of Melanoxylon brauna seeds along the imbibition submitted or not to fast drying.
Material and Methods
Melanoxylon brauna seeds were obtained from fruits of four trees, located in a pasture area in the city of Leopoldina, Minas Gerais, where the climate is classified as tropical humid (Aw), with dry winter and summer rainy and average annual temperature of 21 °C (Köppen, 1948) . The fruits were collected in September 2008. After drying at room temperature for their complete dehiscence, seeds were manually selected -eliminating those immature, spoiled or damaged. The water content was then determined by the oven official method at a temperature of 105 °C ± 3 °C for 24 h (Brasil, 2009) , using three replicates of 20 seeds -and then stored in plastic bags placed in cardboard containers in a cold chamber (60% RH at 5 °C) for one month.
The seeds were taken randomly from the original batch and subjected to drying in an oven of circulation and air renewal, at temperatures of 40, 50, 60, 70 and 80 °C for 24, 48 and 72 h and then subjected to the germination test, according to Corte et al. (2010) , as described following: seeds were immersed in solution of Captan, 0,7% (p / v) for 5 min and distributed in Petri dishes covered with two sheets of paper and moistened with 4,0 mL of + water and placed in a germination chamber at 25 °C and constant light (four fluorescent lamps, daylight type, 20 W). The germination was monitored daily and radicle protrusion, defined as the criterion for germination. It was used five replicates of 20 seeds. Based on preliminares tests, which showed reductions in the percentage of germination and water content at 50 ºC for 24 hours, but whose values were greater than at higher temperatures, the seeds were dried under those conditions and subjected to treatments shown in Table 1 . Seed maintained at 25 ºC for 96, 132 and 168 h were used as control. For analysis of the percentage of nuclei with DNA ploidy (2C, 4C, 8C, etc.) within the cell cycle, embryonic axes were removed manually with the aid of pliers from each time. Then samples were frozen in liquid nitrogen and kept in microtubes, properly identified at -20 °C until the date of the analysis. The samples were taken to the Laboratory of Plant Cytogenetics and Cytometry, Department of General Biology, Federal University of Viçosa, for preparation of suspensions of intact nuclei, according to the methodology proposed by Carvalho et al. (2008) , and for subsequent analysis in the flow cytometer Partec PAS II/III (Partec Gmbh, Munster, Germany). For analysis of the nucleus stained with DAPI, it was used a mercury lamp of high pressure (HBO-100 W) with filters KG 1, BG 38 and GG 435. Each nuclear suspension was processed in the cytometer with at least 5,000 nuclei. The samples had coefficients of variation less than 5% according test of Tukey. Each treatment consisted of three repetitions with three subsamples each one.
Results and Discussion
The germination of Melanoxylon brauna removed from the original batch and soaked in water under constant light and temperature of 25 °C (control) began with the protrusion of the radicle, from 72 h of imbibition. In the period from 96 to 132 h of soaking, there was an increase in the germination from 20% to 70%, which reached 95% after 168 h (Figure 1) . The seeds that were exposed to treatment at different drying times and temperatures, showed a gradual decrease in the germination percentage (Figure 1 ). The drying temperature of 40 °C for 24 h ( Figure 1A ), was enough to cause changes in the seeds physiological quality. A temperature elevation of drying has accelerated the drying rate and hence the loss of seed quality. The intensity of immediate damage of drying at higher temperatures varies with the species and the temperature. Seeds of Pisum sativum were sensitive to temperature higher than 40 ºC (Siddique and Wright, 2003) , while the ones of Jatropha curcas had the electrical conductivity increased at 60 ºC, but only at 70 ºC the germination decreased (Ullmann et al., 2010) . According to José et al. (2004) , the tolerants lines of Zea mays seeds to high temperature had no significant differences in enzyme activity for shade-dried seeds or artificially dried seeds.
The seeds were dispersed with low water content (approximately 13%), and loss of water accompanied the increase in temperature and drying time (Figure 2 ). The water loss was faster in the first 24 hours in all drying temperatures, mainly in the higher temperatures.
The reduction in water content to 10.5% and 7%, respectively at temperatures of 40 °C and 50 °C within 24 h was enough to decrease the seeds physiological quality. However, those that showed the water content below 6%, after submitted to drying, were those who had the final germination below 47%. It should be noted that the water content at about 3.5% of the seeds that were dried at temperatures of 60 and 70 °C within 72 h was not enough for the loss of total viability of seeds. The drying at the temperature of 80 °C caused the death of the seeds when they reached 2% water content (Figure 1 ). This desiccation tolerance, present in the Melanoxylon brauna seeds submitted to drying at temperatures of 40, 50, 60 and 70 °C, cannot be attributed to a simple protection mechanism. On the contrary, seems to be a multifactorial phenomenon, in which each component is also critical, acting in synergy and controlled by the genome (Leprince et al., 1993) . As example, results obtained by Rosa et al. (2005) indicated that the acquisition of tolerance of maize seeds to high temperature is associated with the enzyme catalase and the presence in greater amount of LEA proteins. On the other hand, according to Taveira et al. (2012) , the activity of heat-resistant proteins and antioxidant enzymes varied according to the quality of the coffee subjected to temperatures of 60 °C or 60/40 º C. Figure 3A) . However, most of the cores tested showed the percentage of nuclei with 2C DNA ploidy (95%), indicating that most cells were in the G1 phase of the cell cycle. The retention and accumulation of cells in G1 phase are related to the sharp decline in water content due to the drying, which occurs during maturation of orthodox seeds (Deltour, 1985) . The seeds submitted to fast drying in oven at 50 °C for 24 h and maintained at 25 ºC for 96 hours and then dried under the same conditions and soaked at 25 °C for 96 h (treatments 3 and 4) also exhibited the presence of nuclei 2C, 4C and 8C (Figures 3C, D) and showed no significant differences (p > 0.05) the percentage of nuclei with DNA ploidy 2C, 4C and 8C compared to seeds that were not subjected to oven drying (Figure 4 ). These results demonstrate that there were no changes in DNA ploidy of embryonic axes of Melanoxylon brauna seeds among those subjected to natural and artificial drying at 50 °C for 24 hours. This indicates that the loss in the seeds germination capacity that were reduced in moisture content from 13% to 9% in fast drying in an oven at 50 °C for 24 h is not related to the activity of the cell cycle. The Melanoxylon brauna seeds maintained at 25 ºC for 132 and 168 h (treatments 5 and 8), those subject to fast drying in an oven at 50 ºC for 24 h and maintained to 25 ºC for 132 and 168 h (Treatments 6 and 9) and those that were dried at 50 °C for 24 h and maintained at 25 ºC for 132 and 168 h (treatments 7 and 10) also exhibited the presence of nuclei 2C, 4C and 8C in the embryonic axes, and most nuclei showed the percentage of nuclei with 2C DNA ploidy (Figures 5 and 6 ). This is in accordance with the behavior of others species, like Acer The average between treatments did not differ statistically by Tukey test at 5% probability. Treatments % Nuclei Figure 6 . Average of percentage of nuclei 2C, 4C and 8C. 8-Control. 9-Dry seeds at 50 ºC for 24 h and maintained at 25 ºC for 168 h 10 -Seeds dried at 50 °C for 24 h and soaked at 25 °C for 168 h. The average between treatments did not differ statistically by Tukey test at 5% probability.
saccharinum (Kozeko and Troyan, 2000) , Coffea arabica and Inga vera (Faria et al., 2004 ) that also showed the presence of high percentage of 2C nuclei in mature and dry seeds, indicating that its looks like a common behavior of different species during the beginning of germination process. The presence of high percentage of 2C nuclei in mature and dry seeds has been observed at the beginning of the germination for Acer saccharinum (Kozeko and Troyan, 2000) , Coffea arabica and Inga vera (Faria et al., 2004) .
Conclusions
Melanoxylon brauna seeds submitted to drying in an oven at different times and temperatures show a gradual decrease in the germination percentage.
The embryonic axis of Melanoxylon brauna seeds submitted or not to artificial drying in an oven, have nuclei 2C, 4C and 8C.
Drying does not affect the cell cycle of cells in the embryo of Melanoxylon brauna seeds.
